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Acronyms and Abbreviations

<
ft/ft
mV
ppm
ug/g
ug/L

BGS
BTEX
DCO;
DIPE
DO
EC
EPA
ETBE
HCDEH
MTBE
MW-#
NA
NAVD
NCL
ND
NR
NS
ORP
QA/QC
SHN
SP-#
TAME
TBA
TPHD
TPHG
usT
WP-#

denotes a value that is “less than” the method detection limit

feet per foot
millivolts

parts per million
micrograms per gram
micrograms per Liter

Below Ground Surface

Benzene, Toluene, Ethylbenzene, and total Xylenes
Dissolved Carbon Dioxide

Diisopropyl Ether

Dissolved Oxygen

Electrical Conductivity

U.S. Environmental Protection Agency

Ethyl Tertiary-Butyl Ether

Humboldt County Division of Environmental Health
Methyl Tertiary-Butyl Ether

Monitoring Well-#

Not Analyzed

North American Vertical Datum

North Coast Laboratories, Ltd

Not Detected

No Reference

Not Sampled

Oxidation-Reduction Potential

Quality Assurance/Quality Control

SHN Consulting Engineers & Geologists, Inc.
Soil Sample-#

Tertiary-Amyl Methyl Ether

Tertiary-Butyl Alcohol

Total Petroleum Hydrocarbons as Diesel
Total Petroleum Hydrocarbons as Gasoline
Underground Storage Tank

Well Point-#
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1.0 Introduction

This report presents the results of groundwater monitoring activities for the second quarter 2005,
conducted at the former Fir Haven Shell (Case No. 12748). The site is located at 5251 Highway 254
in the community of Miranda, California (Figure 1). SHN Consulting Engineers & Geologists, Inc.
(SHN) conducted the groundwater monitoring event on May 11, 2005, as requested by the
Humboldt County Division of Environmental Health (HCDEH). A site plan of the subject property
is included as Figure 2.

1.1 Organization of the Report

This report is presented in five sections. This section introduces the reader to the site. Section 2.0
discusses the scope of work completed at the site during the second quarter 2005, monitoring event.
Section 3.0 presents the results of the groundwater-monitoring program. Section 4.0 presents
conclusions regarding the nature of the site, as well as recommendations for future activities.
Section 5.0 presents a list of references cited.

1.2 Background

The subject site is the location of a former Shell service station. On March 29, 2001, North Coast
Environmental Construction abandoned two Underground Storage Tanks (USTs) previously used
to store gasoline. Both USTs were abandoned in place because removal of either UST may have
compromised the integrity of an existing building. Both USTs were abandoned under permit from
the HCDEH, by cleaning, then tremie filling each UST with a grout mixture. Representatives from
the HCDEH were present during the UST abandonment. The locations of the former tanks are
shown on Figure 2.

During the UST abandonments, two soil samples were collected by SHN from beneath the location
of each tank (soil samples SP-1, SP-2, SP-3, and SP-4) by cutting holes through the bottom of the
tanks to access the soil beneath. All four of the soil samples were analyzed for Total Petroleum
Hydrocarbons as Gasoline (TPHG); Benzene, Toluene, Ethylbenzene, and total Xylenes (BTEX); and
Methyl Tertiary-Butyl Ether (MTBE). Additionally, soil sample SP-1 was analyzed for total lead,
and the fuel oxygenates Diisopropyl Ether (DIPE), Ethyl Tertiary-Butyl Ether (ETBE), Tertiary-
Amyl Methyl Ether (TAME), Tertiary-Butyl Alcohol (TBA), Methanol, and Ethanol.

TPHG was detected in all of the soil samples, at concentrations ranging from 760 micrograms per
gram (ug/q), to 8,700 ug/g. Various components of BTEX were also present in each soil sample,
including benzene at concentrations ranging from 0.77 ug/g to 5.4 ug/g. None of the fuel
oxygenates, including MTBE, were detected in any of the soil samples submitted for analyses. Total
lead was detected in soil sample SP-1 at a concentration of 41 ug/g. The historic soil analytical
results are presented in Appendix A, Table A-1.

On November 24, 2003, SHN supervised the drilling of seven exploratory soil borings (WP-1
through WP-7) at the Fir Haven Shell site. The soil borings were drilled using a truck-
mounted Geoprobe® rig operated by Fisch Environmental of Valley Springs, California. The
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soil borings were extended to a maximum depth of 28 feet Below Ground Surface (BGS).
The exploratory soil boring locations are shown on Figure 2. Soil samples were collected
from each of the exploratory borings at various depths. Groundwater samples were also
collected from two of the seven borings. Groundwater was not encountered in the
remaining five borings. TPHG, BTEX constituents, and lead were detected in the soil
samples, and TPHG and BTEX constituents were detected in groundwater samples
(Appendix A, Tables A-1 and A-2).

In July 2004, SHN submitted a work plan and associated site safety plan for further investigative
work, which was approved by the HCDEH on July 29, 2004.

On November 12 and 13, 2004, SHN supervised Mitchell Drilling of Eureka, California, in the
installation of four additional exploratory soil borings (MW-1, MW-2, MW-3, and MW-4). The soil
borings were extended to maximum depths ranging from 30 to 50 feet BGS. Due to a lack of water
in borings MW-3 and MW-4, boring MW-2 was drilled to 50 feet BGS in order to assess the presence
of groundwater and the depth to bedrock. The exploratory soil boring locations are shown on
Figure 2. Soil samples collected from boring location MW-1 contained detectable concentrations of
TPHG and BTEX components. BTEX components were also detected in the two soil samples
collected from boring MW-4. The historic soil sample analytical data from the November 2004 site
investigation are presented in Appendix A, Table A-1.

The four exploratory soil borings were subsequently converted into groundwater monitoring wells.
On November 22, 2004, three of the existing groundwater monitoring wells were developed and
sampled. Monitoring well MW-3 was dry at the time of the fieldwork, and as such, could not be
developed or sampled. Wells MW-1, MW-2, and MW-4 were developed using surge and purge
techniques. The groundwater samples collected from monitoring well MW-1 contained elevated
concentrations of TPHG and BTEX. No detectable concentrations of any of these constituents were
present in the groundwater samples collected from wells MW-2 or MW-4,

Groundwater beneath the Former Fir Haven Shell site is monitored on a quarterly basis, as
requested by the HCDEH.

2.0 Field Activities

2.1 Monitoring Well Sampling

SHN completed the groundwater-monitoring event on May 11, 2005. As part of the monitoring
program, monitoring wells MW-1 through MW-4 were purged and sampled. Prior to purging,
each monitoring well was measured for depth to water and checked for the presence of floating
product (none was observed). Electrical Conductivity (EC), pH, and temperature were monitored
periodically during purging activities using portable instrumentation. All monitoring wells were
also measured for Dissolved Oxygen (DO), Oxidation-Reduction Potential (ORP), and Dissolved
Carbon Dioxide (DCO,).

A groundwater sample was then collected from each monitoring well utilizing a disposable
polyethylene bailer. The water samples were immediately placed in an ice-filled cooler, and
submitted to the laboratory for analyses under appropriate chain-of-custody. Field notes and water
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sampling data sheets from the second quarter 2005 groundwater-monitoring event are included in
Appendix B.

2.2 Laboratory Analysis

Each groundwater sample was analyzed for the following:

TPHG, in general accordance with U.S. Environmental Protection Agency (EPA)
Method Nos. 5030/ GCFID/8015B.

BTEX and MTBE, in general accordance with EPA Method Nos. 5030/8021B.

North Coast Laboratories, Ltd (NCL), a State-certified analytical laboratory located in Arcata,
California, conducted all analyses.

2.3 Equipment Decontamination Procedures

All monitoring and sampling equipment was cleaned prior to being transported to the former Fir
Haven Shell site. All smaller equipment was initially washed in a water solution containing
Liquinox® cleaner, followed by a distilled water rinse, then by a second distilled water rinse.

2.4 Investigation-Derived Waste Management

All rinse water utilized for decontaminating field-sampling equipment and the well purge water
was temporarily stored on site in 5-gallon buckets. The water was then transported to SHN’s 1,000-
gallon purge water storage tank located at 812 West Wabash Avenue in Eureka, California.
Approximately 36 gallons of decontamination and purge water from the May 11, 2005
groundwater-monitoring event are being stored at SHN, and will be discharged, under permit, to
the City of Eureka municipal sewer system. A discharge receipt will be included in the next
guarterly groundwater monitoring report. Appendix B in this report contains discharge receipts for
the 67 gallons of decontamination and purge water generated during the first and second quarter
2005 sampling events.

3.0 Groundwater Monitoring Results

3.1 Hydrogeology

SHN measured depth-to-groundwater in the existing groundwater monitoring wells on May 11,
2005. During this monitoring event, the direction of groundwater flow beneath the site was to the
southeast, with an estimated gradient of 0.30. A groundwater contour map for the May 11, 2005,
monitoring event is presented as Figure 3. Historic groundwater elevation data are presented in
Appendix A, Table A-3.
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Table 1
Groundwater Elevations, May 11, 2005
Former Fir Haven Shell, Miranda, California

Sample |Top of Casing Elevation| Depth to Water2 | Groundwater Elevation
Location (feet)? (feet) (feet)

MW-1 339.23 17.73 321.50

MW-2 338.77 27.73 311.04

MW-3 339.02 26.70 312.32

MW-4 340.11 16.82 323.29

1. Referenced to North American Vertical Datum (NAVD) 88
2. Below top of casing

3.2 Groundwater Analytical Results

The laboratory analytical results for the groundwater samples collected during the second quarter
2005 monitoring event are summarized in Table 2. TPHG was detected in the groundwater sample
collected from well MW-1, at a concentration of 35,000 micrograms per Liter (ug/L). Detectable
concentrations of BTEX components were also present in this sample. The groundwater samples
collected from wells MW-2, MW-3, and MW-4 did not contain any detectable concentrations of
either TPHG or BTEX. MTBE was not detected in any of the groundwater samples collected during
the second quarter 2005 monitoring event.

The concentrations of TPHG, benzene, and MTBE in groundwater on May 11, 2005 are shown on
Figure 4. The complete laboratory test results, Quality Assurance/Quality Control (QA/QC) data,
and chain-of-custody documentation are included in Appendix C. Historic groundwater
monitoring data are presented in Appendix A, Table A-4.

Table 2
Groundwater Analytical Results, May 11, 2005
Former Fir Haven Shell, Miranda, California

(in ug/L)t
Sample TPHG?2 | Benzene3 | Toluene? | Ethylbenzenes Total MTBE3
Location Xylenes3
MW-1 35,0004 2,800 4,000 980 5,200 <30056
MW-2 <50 <0.50 <0.50 <0.50 <0.50 <3.0
MW-3 <50 <0.50 <0.50 <0.50 <0.50 <3.0
MW-4 <50 <0.50 <0.50 <0.50 <0.50 <3.0

1. ug/L: micrograms per Liter

2. Total Petroleum Hydrocarbons as Gasoline (TPHG), analyzed in general accordance with EPA
Method Nos. 5030/GCFID/8015B

3. Benzene, Toluene, Ethylbenzene, total Xylenes, and Methyl Tertiary-Butyl Ether (MTBE), analyzed
in general accordance with EPA Method Nos. 5030/8021B

4. Sample appears to be similar to gasoline but certain peak ratios are not that of a fresh gasoline
standard. The reported result represents the amount of material in the gasoline range.

5. <:Denotes a value that is “less than” the laboratory method detection limit.

6. Reporting limit was raised due to matrix interference.
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3.3 Natural Attenuation Monitoring

Natural attenuation parameters DO, DCO,, and ORP were measured in all four groundwater-
monitoring wells on May 11, 2005, prior to sampling, and are summarized in Table 3. DO
concentrations ranged from 0.05 parts per million (ppm) in wells MW-1 and MW-4 to 4.00 ppm in
well MW-2. The DO concentrations in wells MW-2 and MW-3 appear to be sufficient to support
biodegradation. DCO;concentrations ranged from 30 ppm in well MW-2 to 150 ppm in well MW-1,
and indicate that biodegradation may be occurring at the site. ORP measurements ranged from -90
millivolts (mV) in well MW-1 to 208 mV in well MW-2, and indicate that oxidizing conditions exist
in site groundwater away from the source area and reducing conditions exist in the source area.
Historic DO, DCO;, and ORP measurements are presented in Appendix A, Table A-5.

Table 3
DO, DCO,, and ORP Measurement Results, May 11, 2005
Former Fir Haven Shell, Miranda, California

Sample DO! DCOz ORP4
Location (ppm)2 (ppm) (mV)5
MW-1 0.05 150 -90
MW-2 4.00 30 208
MW-3 1.83 60 145
MW-4 0.05 40 175

DO: Dissolved Oxygen, field measured using portable instrumentation
ppm: parts per million

DCO:;: Dissolved Carbon Dioxide, field measured using a field test kit
ORP: Oxidation-Reduction Potential; filed measurement using portable
instrumentation

5.  mV: millivolts

Hwnh e

4.0 Discussion and Recommendations

During the second quarter 2005 groundwater-monitoring event, the groundwater sample collected
from monitoring well MW-1 contained elevated concentrations of TPHG and BTEX components.
None of the groundwater samples collected from wells MW-2, MW-3, or MW-4 contained
detectable concentrations of either TPHG or BTEX. MTBE was not detected in any of the
groundwater samples that were collected during this monitoring event.

Based on the results of this and previous groundwater monitoring events, SHN recommends that
guarterly groundwater monitoring be continued at the Former Fir Haven Shell site for one
additional quarter, after which time recommendations for future site activities will be presented.
The next monitoring event is scheduled for August 2005. As part of the groundwater-monitoring
program, each well will be analyzed for TPHG, BTEX, and MTBE. In addition, all four wells will be
monitored for the natural attenuation parameters DO, DCO;, and ORP. A quarterly groundwater
monitoring report will be prepared for submittal to the HCDEH within 60 days of the sampling
event.
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Table A-1

Historic Soil Analytical Results
Former Fir Haven Shell, Miranda, California

(in ug/g)*
I_S:Cr:t?(l)?] SaDrr;Eele TPHG? Benzene3 Toluene3 | Ethylbenzene3 X;/rlc;tr?eISS m,p-Xylene* | o-Xylene4 | MTBES Oxy';lejﬁ:ﬂesﬁ I:;ZL

SP-1 3/29/01 8,700 3.1 110 91 730 NAg NA <0.20° ND!1o NA

SP-2 3/29/01 3,000 0.77 <201 <3.01 308 NA NA <5.0 NA NA

SP-3 3/29/01 2,500 5.4 67 9.4 295 NA NA <5.0 NA NA

SP-4 3/29/01 760 <0.50 6.7 1.6 77 NA NA <5.0 NA NA
WP-1 @ 15-16’ 11/24/03 <1.0 <0.0050 <0.0050 <0.0050 NA <0.0050 <0.0050 <0.050 NA <10
WP-1 @ 23-24’ 11/24/03 12012 <0.1011 <0.2011 <1.1u NA <0.401 <]1.0u <]1.0u NA <10
WP-2 @ 11-12 11/24/03 <1.018 <0.0050 <0.0050 <0.0050 NA <0.01014 <0.0050 <0.050 NA <10
WP-2 @23-24’ 11/24/03 5915 3.2 0.92 2.5 NA 4.4 1.4 <]1.0u NA <10
WP-3 @ 11-12 11/24/03 <1.0 <0.0050 <0.0201t 0.0054 NA 0.019 0.0078 <0.050 NA <10
WP-3 @ 23-24 11/24/03 <1.0 <0.0050 <0.0050 <0.0050 NA <0.01013 <0.0050 <0.050 NA <10
WP-4 @ 11-12 11/24/03 <1.0 <0.0050 <0.0050 <0.0050 NA <0.01013 <0.0050 <0.050 NA 12
WP-4 @ 21-22 11/24/03 <1.0 <0.0050 <0.0050 <0.0050 NA <0.01013 <0.0050 <0.050 NA <10
WP-5 @ 11-12° 11/24/03 <1.0 <0.0050 <0.0050 <0.0050 NA <0.0050 <0.0050 <0.050 NA 14
WP-5 @ 18-19’ 11/24/03 1.812 <0.0050 <0.0050 <0.0181 NA <0.0050 <0.0050 <0.050 NA 17
WP-6 @ 11-12° 11/24/03 <1.0 <0.0050 <0.0050 <0.0050 NA <0.01013 <0.0050 <0.050 NA <10
WP-6 @ 21-22° 11/24/03 <1.0 <0.0050 <0.0050 <0.0050 NA <0.01013 <0.0050 <0.050 NA <10
WP-7 @ 13-14° 11/24/03 <1.0 <0.0050 <0.0050 <0.0050 NA <0.0050 <0.0050 <0.050 NA <10
WP-7 @ 25-26’ 11/24/03 <1.0 <0.0050 <0.0050 <0.0050 NA <0.0050 <0.0050 <0.050 NA <10
MW-1 @ 11-11.5" | 11/13/04 7.012,15 <0.0050 <0.050 <0.020 NA <0.020 0.042 <0.050 NA 13
MW-1 @ 16-16.5" | 11/13/04 1.0 0.0089 0.023 0.011 NA 0.022 0.012 <0.050 NA 14
MW-1 @ 21.5-23" | 11/13/04 5,60015 20 150 71 NA 290 120 <40 NA 18
MW-2 @ 15.5-16" | 11/12/04 <1.0 <0.0050 <0.0050 <0.0050 NA <0.0050 <0.0050 <0.050 NA 15
MW-2 @ 26-26.5" | 11/12/04 <1.0 <0.0050 <0.0050 <0.0050 NA <0.0050 <0.0050 <0.050 NA 18
MW-3 @ 15.5-16" | 11/12/04 <1.0 <0.0050 <0.0050 <0.0050 NA <0.0050 <0.0050 <0.050 NA 25
MW-3 @ 25-25.5" | 11/12/04 <1.0 <0.0050 <0.0050 <0.0050 NA <0.0050 <0.0050 <0.050 NA 14
MW-4 @ 17.5-18" | 11/12/04 <1.0 <0.0050 0.0077 <0.0050 NA 0.0091 <0.0050 <0.050 NA 14
MW-4 @ 23.5-24’ | 11/12/04 <1.0 <0.0050 0.0069 <0.0050 NA 0.0086 0.0066 <0.050 NA 10

":_f--;i.r.
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Table A-1, Continued
Historic Soil Analytical Results
Former Fir Haven Shell, Miranda, California

(in ug/g)?

Sample Sample ) 3 3 3 Total . . s Fuel Total
Location Date TPHG Benzene Toluene Ethylbenzene Xylenes® m,p-Xylene* | o-Xylene* | MTBE Oxygenatess | Lead

ourwhPE

ug/g: micrograms per gram

TPHG: Total Petroleum Hydrocarbons as Gasoline, analyzed in general accordance with EPA Method Nos. 5030 or 8260B
BTEX: Benzene, Toluene, Ethylbenzene, and totd Xylenes, analyzed in general accordance with EPA Method Nos. 8020 or 8260B
m,p-Xylene and o-Xylene, analyzed in general accordance with EPA Method Nos. 5035/8021B

MTBE: Methyl Tertiary-Butyl Ether, analyzed in general accordance with EPA Method Nos. 8092 or 8260B

Fuel Oxygenates: Diisopropyl Ether (DIPE), Ethyl TertiaryButyl Ether (ETBE), Tertiary-Amyl Methyl Ether (TAME), Tertiary-Butyl Alcohol (TBA), methanol, and ethanol, analyzed in
general accordance with EPA Method No. 8260B

Total lead, analyzedin general accordance with EPA Method No. 6010B

NA: Not Analyzed

<: Denotes a value that is “less than” the laboratory method detection limit.

ND: Not Detectable; fuel oxygenates not detected above their respective method reporting limits; see laboratoryreports

Method reporting limit was raised due to matrix interference.

. Sample does not represent a peak pattern consistent with that of gasoline. The reported results represent the amount of material in the gasoline range.

Sample was reported as non-detectable due to matrix interference.

. The reporting limit was raised due to an extracted interferant.

Sample appears to be similar to gasoline but certain peak ratios are not that of a fresh gasoline standard. The reported result represents the amount of matéal in the gasoline range.

G:\2001\001032 Fir Haven Shell\rpt\Second Quarter 2005-rpt.doc
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Table A-2
Historic Groundwater Analytical Results
Former Fir Haven Shell, Miranda, California

(inug/L)
sample | Sample | oG, | TpHDs | B T4 E¢ X« | MTBE
Location| Date
DW-15 | 9730702 | _ <500 <50 | <050 | <050 | <050 | <050 | <30
WP-1_|11/24703] 4907 NAE 53 | <500 | 93 6.2 <3.0
WP-2_|11/24/03]2,700,0000] NA | 15000 | 72,000 | 100,000 | 660,000 | <30,000°

1. ug/L: micrograms per Liter

2. TPHG: Total Petroleum Hydrocarbons as Gasoline analyzed in general accordance with EPA Method No.
3510/GCFID./8015B

3. TPHD: Total Petroleum Hydrocarbons as Diesel analyzed in general accordance with EPA Method No.
3510/GCFID

4. Benzene (B), Toluene (T), Ethylbenzene (E), total Xylenes (X), and Methyl Tertiary-Butyl Ether (MTBE) analyzed in
accordance with EPA Method No. 5030/8021B

5. Groundwater sample collected from a domestic well located on the site property. Sample collected by HCDEH
personnel.

6. <: Denotes a value that is “less than” the method detection limit.

7. The gasoline value includes the reported gasoline components and additives in addition to other peaks in the
gasoline range.

8. NA: Not Analyzed

9. Reporting limit was raised due to matrix interference.

10. Sample appears to be similar to gasoline but certain peak ratios are not of a fresh gasoline standard; the reported
result represents the amount of material in the gasoline range.

—rr
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Table A-3
Historic Groundwater Elevations
Former Fir Haven Shell, Miranda, California
Sample Sample Top of Cgsmg Depth to Water?2 Groundv_vater
Location Date Elevation (feet) Elevation
(feet)? (feet)
MW-1 11/20/04 339.23 19.95 319.28
1/21/05 18.13 321.10
5/11/05 17.73 321.50
MW-2 11/20/04 338.77 32.78 305.99
1/21/05 29.55 309.22
5/11/05 27.73 311.04
MW-3 11/20/04 339.02 DRY3 --
1/21/05 27.44 311.58
5/11/05 26.70 312.32
MW-4 11/20/04 340.11 22.68 317.43
1/21/05 18.09 322.02
5/11/05 16.82 323.29
1. Referenced to North American Vertical Datum (NAVD) 88
2. Below top of casing
3. Well was dry on November 20, 2004. As such, a depth to water measurement could not be
collected.

G:\2001\001032 Fir Haven Shell\rpt\Second Quarter 2005-rpt.doc
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Table A-4

Historic Groundwater Monitoring Well Analytical Results
Former Fir Haven Shell, Miranda, California

(inug/L)t
Sample sample | rppGp B? T E? X: MTBES
Location Date
MW-1 11/20/04 53,0004 4,300 5,900 1,600 8,600 <60056
1/21/05 26,000 3,200 2,500 870 3,900 <3006
5/11/05 35,0004 2,800 4,000 980 5,200 <3006
MW-2 11/20/04 <50 <0.50 <0.50 <0.50 <0.50 <3.0
1/21/05 <50 <0.50 <0.50 <0.50 <0.50 <3.0
5/11/05 <50 <0.50 <0.50 <0.50 <0.50 <3.0
MW-3 11/20/04 NS7 NS NS NS NS NS
1/21/05 <50 <0.50 <0.50 <0.50 <0.50 <3.0
5/11/05 <50 <0.50 <0.50 <0.50 <0.50 <3.0
MW-4 11/20/04 <50 <0.50 <0.50 <0.50 <0.50 <3.0
1/21/05 <50 <0.50 <0.50 <0.50 <0.50 <3.0
5/11/05 <50 <0.50 <0.50 <0.50 <0.50 <3.0

1. ug/L: micrograms per Liter
2. TPHG: Total Petroleum Hydrocarbons as Gasoline, analyzed in general accordance with EPA Method Nos.
3510/GCFID./8015B or 5030/GCFID/8015B
3. Benzene (B), Toluene (T), Ethylbenzene (E), m,p-Xylene, o-Xylene, and Methyl Tertiary-Butyl Ether (MTBE),
analyzed in general accordance with EPA Method Nos. 5030/8021B
4. Sample appears to be similar to gasoline but certain peak ratios are not that of a fresh gasoline standard. The
reported result represents the amount of material in the gasoline range.
5. <: Denotes a value that is “less than” the method detection limit.
6. Reporting limit raised due to matrix interference.
7. NS: Not Sampled

Historic DO, DCO;, and ORP Measurement Results

Table A-5

Former Fir Haven Shell, Miranda, California

Sample Sample DOt! DCOz ORP4
Location Date (ppm)2 (ppm) (mV)5
MW-1 1/21/05 2.09 180 -67

5/11/05 0.05 150 -90
MW-2 1/21/05 4.96 30 93
5/11/05 4.00 30 208
MW-3 1/21/05 5.26 60 116
5/11/05 1.83 60 145
MW-4 1/21/05 2.04 40 104
5/11/05 0.05 40 175

arwbdE

DO: Dissolved Oxygen, field measured using portable instrumentation
ppm: parts per million
DCO:: Dissolved Carbon Dioxide, field measured using a field test kit
ORP: Oxidation-Reduction Potential; filed measurement using portable instrumentation

mV: millivolts
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Appendix B

Field Notes



= i ¥ r’ CONSULTING ENGINEERS & GEOLOGISTS. INC,

L At

DAILY FIELD REPORT

480 Hemsted Dave = Redding, C4 960027 Tel: 530:221.5434 * FAX: 530.221 0135 "E-mail: shninfo@shn-redding.com
E1Z W. Wahash * Eureka, A 95501 * Tel: 707 493 8855 » FAX: 707 2418877 *E-mnail: shninfo@shn-engr.com
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CONSULTING ENGINEERS & GEOLOGISTS, INC.
812 W, Wabash = Eureka, CA 95501.2136 » FO7/441-6B55 » FAX: TOT/441-8877 shninfo@shn-engr.com

. Groundwater Elevations

JobNo: 001032 MName: sl B {% —

Client: EUGENE SKY Date: ) A -1/ s

Location: MIRANDA, CA Weather; Pq,ffl‘q”‘f (‘,f eaf

i - Top of Casing i Water Surface

| Sample Location Time of Reading Elevation Dcpthf[ ut;-«"'fater Elevation

B (feet) (Sest). (feet)

MW-1 | Joo9 339.23 1533 321,50
MW-2 J007 338.77 2793 3. 0¥
MW-3 1001 33502 26,70 342,32
MW-4 1004 320.11 1L 82 323 29

GAFORMS, ENVIRD FORMS Groundwater Elevation Form-Eurcka.doc



CONSULTING ENGINEERS & GEOLOGISTS, INC.
. 812 W. Wabash * Eureka, CA 95501-2138 + 707/441-8B55 « FAX: 707/441-BETT = shninfo@shn-engr.com

EQUIPMENT CALIBRATION SHEET

Name: Dm-r'c:! ﬁ .!Dm'-a-t

Project Name: FE*EM&E R MHavea Shatf

Reference No.: Qole 3
Date: 5 =i ~o5"
Equipment:  PpH & EC Clrip (lotco, [erLeL

DTurbidity Eother Dﬁ:s‘ufwzc[ Oﬁ}rj; en  Piefer },»’_-;' [l

. Description of Calibration Procedure and Results:

F-,‘f’ 2L~ mE}(r¢ ’5 Ca-‘:'iamﬂ.ri i«{.ﬁ'.r’-“‘lﬂji (=] o ;JCJ E”F"'ﬂ
2+ Fg?dcl :’.c.fflzf‘l '7;::5 [ &4 d "‘I-ﬂ l } fz"—x £ (;ﬂ‘néuc-?z\"ﬁﬁ' 7L}.F\! /s
cof o IHID 418,

‘D D me?{am F,} sl Q C‘a:’;té!&axfﬂ? z‘b’;fih Fhe
A f;‘frme.)[fd sef gt 3.,

GAFORMEENVIRD FORM S\equipment calibration shest doc



' CONSULTING ENGINEERS & GEOLOGISTS, INC.
Bi2W, VWabssh ¢« Eureks, CA G5501-2138 » TOT/441.8855 « FAX: TOT/441-8877 shninfo@shr-engr.com

. Water Sampling Data Sheet
Project Name: F&Em e e Haven Shell Date/Time: 5oy
Project Na.: Oc\o3z Sampler Name: T d ﬁ f/';,-.,u
Location:  Plegadg CA S
Well #: M ) - if Weather E‘fmﬂ_j .;:ng_ 1o chqrr
Hydrocarbon Thickness /Depth (feet): Ao Key Needed: Ve © Dalobin
7 7
Total Well Depth Initial Depth to _ Height of Water 0.163 gal/fl (2-inch well) f 53 1 Casing Volume
{feet) ) Water (feet) - Column (feet) * 0,653 pal/ft (-inch well} - (gal}
2932 |- Mgz |- J2s0 | x [Dte3 | = Loy
Water
; Do CO: ORF EC Temp
T R t
e | ool | o | B | wSen| oB | 0 [Sewesdl] Tomeo
== ;
1029 { 0,05 ) O _gal
1140 4o =1 2.2 ga
rfn‘”‘? 5&"& l éﬁr;a ?a"“{ ZEEQ!
U2y |No Flpw 59 | 65.2° |01 |97 g4
ﬁw‘ Fhew cefl 59 1 es54° | 2/2 16# gal
/255 | 5g mﬂ; | Tt
Purge Me'thod: })"én'-j quj Total Volume Removed: [, 245  (gal)
Laboratory Information
Sample 1D # & Type of Preservative / Laboratory Analyses
Containers Type
P - o 3~Yoml| pows | yss KL | Nd IPHG | BIEF | nTBE
Well Condition: G.:'md
Remarks:
. Eecjaaﬁg ed '}lm Alo3 c,f Somp f—t Fim ¢

GHFORMEN ENVIRO FORMS \Water Sampling Data Sheet-sureka.doc



: CONSULTING ENGINEERS & GEOLOGISTS, INC.
512w \Wabssh + Eureka, CA 655012138 » T07/441-8855 « FAX: 707/441-8877 ~shninfo@shn-engr.com

. Water Sampling Data Sheet
Project Name: F;:Em p Fir Mavea Shell Date/Time: 5 ey
Project No.: Oc 037 Sampler Name: :alm,'é ﬁi @ Vb
Location: Miega J“": CH Sample Type: Greud tughes
Well #: Mt = 2 Weather %f#:‘a”}" CIIEn.ﬂ' fo  clege
Hydrocarbon Thickness/Depth (feet): ~NA Key Needed: VE S Dol phin
T T
Total Well Depth Initial Depth to Height of Water 0.163 gal/ft (2-inch well) /  _ 1 Casing Volume
{feet) ) Water {feet) = Column (feet) * 0.653 palfft (4-inch well} lgal)
(5047 [ 2273 |- [ 224¢ | = [0.4e3 - [36¢
| Water
Time DO CO: ORP EC Temp pH Remaved Comments
(ppm) {(ppm) {mV) {uSfem) ("F (gal)
1022 {400 ] O _gal
{{40 30 | 208 0.~ gal
/159 12/ er.2° | 6¥2 |3 2-‘*‘95!.
/209 |Ny Fiow 212 | 6317 |63 |9%gg)
6}3 theu el 232 | 625° | 669 |)* g0
125 220 L2 % b. 76 55 cal
JA39 250 t29° | 6.8/ fé’iﬂ“'ﬂ al
/330 «sﬁﬂiﬂxf Tom ¢ |
Purge Method: },én ) EGJ Total Valume Removed: f& 74 (gal)
Laboratory Information
' Sample 1D # & Type of Preservative / Laboratory Analyses
Containers Type
M) = 3~ 40m] pon's | Yo Al | Nk ?PHG{! Bﬁ}’!/ miBE
Well Condition: (59ad
Rermnarks:
. Rfcj’!aﬁg ed ')lm 3480 r:.Ifr 3g LZ¥ L{ ‘;'L-'mc

G\ FORMEA EMVIRO FORMS Water Sampling Data Sheet-eureka.doc



; (? CONSULTING ENGINEERS & GEOLOGISTS, INC.
£12W. Wabash + Eureka, CA S5501.2138 » T07/441-8855 » FAX: T07/441-8877 *shninfo@shn-engr.com

. Water Sampling Data Sheet
Project Name: Fegum e Fie Haven  Shell Date/Time: 5 -l ~gy”
Project No.: O3 32 Samnpler Name: Drasd ﬁ ff, e
Location: mﬂ_ﬁmlgai C# Sample Type: Greund twghen
Well #: M)~ 3 Weather E;-ff."n”’,r c}fqﬁ to  clean
Hydrocarbon Thickness/Depth (feet): ~NH Key Needed: YE© Dot obiin
T T
Total Well Drepth i Tnitial D@P:h to Height of Water 0.163 gal.n’f! (Zeinch well) / s 1 Cas]'.ng Volume
(feet) Water (feet) = Column (feet) % 0.653 gal/ft (4-inch well) h (gal)
| 2925 | -[ 270 | -[ 265 |~ [0.4e3 | = [oui3
Waler
Time bo CO: . £ Temp pH Removed Comments
{P?m] (Ppm] {mw [USfcm} {DF] {‘ga'”
so25 1,83 ) D Sar‘.
12 6 bo | lys | 0% Gal,
/053 n92 | 58° | £.75 a.f"ﬁai
(055 |Ny Flow 20b  152.9° 675 |1 dal
e [
ob  Hew el 17 | s8¢ & 77 f-‘ms.a}. ey
éﬁ' 67 15977 (688 |17 gal | Dey
1345 | Sample| Tim«
Purge Method: /‘“}{MJ 'B:a;.l" Tatal Volume Removed: / 50 (gal)
Laboratory Information
Sample 1D # & Type of Preservative / Laboratory Analyses
Containers Type
Me) - 3 3-Yoml vons | yos AL | NCL ?Fb’Gf! ‘B?E?-’f/ mjBE
!
Well Condition: Gac:i
Rermarks:
. Efcjnq,q;; od P 2800 af Semp L Fime

G FORMS ENVIRO FORMS Water Sampling Data Sheet-ewreka.doc



SV

CONSULTING ENGINEERS & GEOLOGISTS, INC.

Water Sampling Data Sheet

812 W. Wabash « Eureka, CA ©5501-2138 « 707/441-8855 = FAX: 707/441-8877 «shrinfo@@shn-enor.com

Project Name: F,’_;.f,., o Fpi . Havia Shall Date/Time: E-jt-es”
Project No: poip32 Sampler Name: Thod £ Foine
Location: Miegqd g C H Sample Type: Geogud safer
Well #: M) = | Weather ."?m fia H')“ cJean  To r/fqz
Hydrocarbon Thickness,/Depth (feet): ~NH Key Needed: yes Dol pbiin
Total Well Drepth Initial Depth to Height of Water 0.163 gal/ft {2-inch well} / 1 Casing Volume
{fect) Water {feet) Column (feet) 0.653 pal/ft (d-inch well) = {zal)
2005 |-[ 1793 |=[ 1222 | ~ [D.te3 | = |20l
Water
; DO COy QORP EC Temp
Time (ppm) (ppm) (mV) (uS/em) (°F) pH Regzﬁred Comments
/036 { 005 ] O _agl
/257 [so | - 90 0. 301
- )
/307 519 1eo/” |bwd |2 dal
13/2 |Ns Flow 556 | 555° bbb |4 2l
‘;3;3 thew _cef! 595 | 598° |6.72 |b qdf
I4 o ,sq,,.ig/e T I
Purge Method: }?,anh'[ Haid Total Volume Removed: ¢, pp (gal)
Laboratory Information
Sample 1D # & Type of Preservative / Laboratory Analyses
Containers Type
M) - | 3-Y0m| ppas | yes KL | NC ?Pﬂtsff BREZ | m[BE

Well Condition: Gaacl

Remarks:

EECLGJ&?‘&J ']lm 168.87 a?f Sam’.gf{{ '}‘r‘m{

G FORMSEN ENVIRD FORMS Y Water Sampling Data Sheet-eureka.doc
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Appendix C

Laboratory Analytical Report



May 18, 2005

SHN Consulting Engineers and Geologists
812 West Wabash Avenue

Bureka, CA 95501

Attn: Frans Lowman = _

RE: 001032, Former Fir Haven Shell
SAMPLE IDENTIFICATION

Fraction  Client Sample Description

01A MW-4
02A MW-2
03A MW-3
04A MW-1

REPORT CERTIFIED BY

—— . TS

NORTH COAST
LABORATORIES LTD.

Order No.: 0505241
Invoice No.: 50187
PO No.:

ELAP No. 1247-Expires July 2006

ND = Not Detected at the Reporting Limit
Limit = Reporting Limit

All solid results are expressed .on a wet-
weight basis unless otherwise noted.

Laboratory Supervisor(s)

Jesse G. Chaney, Jr.
» Laboratory Director

5680 West End Road e Arcata Califorr)ia 95521-9202 o 707-822-4649 « FAX 707-822-6831

%@ Frinted on Recyclad Paper



North Coast Laboratories., Ltd. Date: 18-May-05

CLIENT: SHN Consulting Engineers and Geologists

Project: 001032, Former Fir Haven Shell CASE NARRATIVE
Lab Order: 0505241 1

TPH as Gasoline: :
Sample MW-1 appears to be similar to gasoline but certain peak ratios are not that of a fresh gasoline
standard. The reported result represents the amount of material in the gasoline range.

BTEX:
Sample MW-1 was reported as ND with a dilution due to matrix interference.

NORTH COAST LABORATORIES
5680 West End Road - Arcata, California 95521-9202 - 707-822-4649 - FAX 707-822-6831

"_3 Printed an Recycled Paper



ANALYTICAL REPORT

Date: 18-May-05
WorkOrder: 0505241
Client Sample ID: MW-4 Received: 5/11/05

Lab ID: 0505241-01A

Test Name: BTEX

Parameter
MTBE
Benzene
Toluene
Ethylbenzene
m,p-Xylene
o-Xylene
Surrogate: Cis-1,2-Dichloroethylene

Test Name: TPH as Gasoline

Parameter
TPHC Gas (C6-C14)

Collected: 5/11/05 12:55

Reference: EPA 5030/EPA 8021B

Result Limit Units
ND 3.0 pg/l
ND 0.50 pg/L
ND 0.50 Hg/L
ND 0.50 Hg/L
ND 0.50 Hg/L
ND 0.50 Ho/L
96.5 85-115 % Rec

DF
1.0
1.0
1.0
1.0
1.0
1.0
1.0

Extracted Analyzed
5/17/05
5/17/05
5/17/05
5/17/05
5/17/05
5/17/05
5/17/05

Reference: EPA 5030/GCFID(LUFT)/EPA 8015B

Result Limit Units
ND 50 pgiL

DF
1.0

Extracted Analyzed
5/17/05

Client Sample ID: MW-2
Lab ID: 0505241-02A

Test Name: BTEX

Parameter
MTBE
Benzene
Toluene
Ethylbenzene
m,p-Xylene
o-Xylene
Surrogate: Cis-1,2-Dichloroethylene

Test Name: TPH as'Gasoline

Parameter
TPHC Gas (C6-C14)

Received: 5/11/05

Collected: 5/11/05 13:30

Reéference: EPA 5030/EPA 8021B

Result Limit Units.
ND 3.0 pg/L
ND 0.50 Hg/L
ND 0.50 po/L
ND 0.50 Mg/l
ND 0.50 pg/L
ND 0.50 po/L
959 . 85115 % Rec

DF
1.0
1.0
1.0
1.0
1.0
1.0
1.0

Extracted Analyzed
5/17/05
5/17/05
5/17/05
5/17/05
5/17/05
5/17/05
5/17/05

Reference: EPA 5030/GCFID(LUFT)/EPA 8015B

Result Limit Units
ND 50 pg/L

NORTH COAST LABORATORIES

DFE
1.0

Extracted Analyzed
' 5/17/05

Page 1 of 2

5680 West End Road - Arcata, California 95521-9202 - 707-822-4649 + FAX 707-822-6831

é‘; Printed on Recycled Paper



ANALYTICAL REPORT

Date: 18-May-05
WorkOrder: 0505241
Client Sample ID: MW-3 Received: 5/11/05 Collected: 5/11/05 13:45

Lab ID: 0505241-03A

Test Name: BTEX

Parameter
MTBE
Benzene
Toluene
Ethylbenzene
m,p-Xylene
o-Xylene
Surrogate: Cis-1,2-Dichloroethylene

Test Name: TPH as Gasoline

Reference: EPA 5030/EPA 8021B

Result Limit Units
ND 3.0 pglL
ND 0.50 po/l
ND 0.50 g/l
ND 0.50 po/l
ND 0.50 Ho/L
ND 0.50 po/L
94.1 85-115 % Rec

DF
1.0
1.0
1.0
1.0
1.0
1.0
1.0

Extracted Analyzed
5/17/05
5/17/05
5/17/05
5/17/05
5/17/05
5/17/05

5/17/05

Reference: EPA 5030/GCFID(LUFT)/EPA 8015B

Parameter Result Limit Units DF Extracted Analyzed
TPHC Gas (C6-C14) ND 50 g/l 1.0 5/17/05
Client Sample ID: MW-1 Received: 5/11/05 Collected: 5/11/05 14:00

Lab ID: 0505241-04A

Test Name: BTEX

Parameter
MTBE
Benzene
Toluene
Ethylbenzene
m,p-Xylene
o-Xylene
Surrogate: Cis-1,2-Dichloroethylene

Test Name: TPH as Gasoline

Parameter _
TPHC Gas (C6-C14)

Reference: EPA 5030/EPA 8021B

Result Limit Units
ND 300 Ha/L
2,800 500 Hg/L
4,000 500 pg/L
980 500 Ho/L
3,700 500 pa/l
1,500 500 pg/l

112 85-115 % Rec

DF

100 .

1,000

1,000

1,000
1,000
1,000
100

Extracted Analyzed
5/17/05
5/17/05
5/17/05
5/17/05
5/17/05
5/17/05

5/17/05

Reference: EPA 5030/GCFID(LUFT)/EPA 80158

Result Limit Units
35,000 5,000 gL
NORTH COAST LABORATORIES

DF .

100

Extracted Analyzed
5/17/05

Page 2 of 2

5680 West End Road - Arcata, California 95521-9202 - 707-822-4649 - FAX 707-822-6831
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